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(54) Liquid pressure transfer printing method for steering wheel rim of automobile

(57) A liquid pressure transfer print method for a
steering wheel rim of an automobile is achieved by low-
ering the steering wheel rim within a predetermined time
up to a boundary line of a primary transfer print portion
without attaching an additional mask member to the oth-
er side surface of the steering wheel rim opposite to the
primary transfer print portion after floating the transfer
print film on liquid (a first transfer print step), half drying
the polyvinyl alcohol layer coated on the primary transfer
print portion of the steering wheel rim in the first transfer
print step, for a predetermined time and at a predeter-
mined rate (a half drying step), when the polyvinyl alco-
hol layer at the outer side of a first transfer print surface
in the half drying step is dried in a gal state, flipping the

FIG.

steering wheel rim and lowering the other side surface
to be transfer printed over the boundary line within a pre-
determined time (a second transfer print step), and
soaking the steering wheel rim having the entire surface
thereof completely transfer printed in solution for a pre-
determined time and cleaning the outside polyvinyl al-
cohol layers of the first and second transfer print surfac-
es by injecting the solution to the surface of the steering
wheel rim for a predetermined time (an entire surface
cleaning step). Thus, a plurality of subsequent steps can
be omitted, thus remarkably improving productivity, one
time cleaning step minimizes the amount of waste water
generated so that environment pollution can be re-
duced.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a liquid pres-
sure transfer printing method for a steering wheel rim of
an automobile, and more particularly, to a liquid pres-
sure transfer printing method for a steering wheel rim of
an automobile in which a mask member used for accu-
rately matching a boundary line and a transfer portion
close to the boundary line in the step of divisional trans-
fer printing can be replaced by a polyvinyl alcohol layer
of the transfer print film used for transfer printing, when
a predetermined pattern is printed on the surface of a
product formed of plastic, aluminum, steel, or wood and
having an uneven 3-D shape such as the structure of a
steering wheel rim of an automobile by using a liquid
pressure transfer printing method using a transfer print
film, so that a plurality of subsequent steps can be omit-
ted and productivity can be improved.

2. Description of the Related Art

[0002] In atypical and well known liquid transfer print-
ing method, as shown in FIG.1, a transfer printing film
4 floats on liquid 8a contained in a reservoir 8. An object
subject to transfer printing, as shown in FIG.2, is
pressed onto the transfer print film 4 from the above, so
that a predetermined pattern layer 4a of the transfer print
film 4 is transferred to the surface of the object by the
pressure of the liquid 8a.

[0003] The transfer print film 4 includes a polyvinyl al-
cohol layer 4b (typically called a "PVA film") having a
thickness of 25 through 30 um and the pattern layer 4a
is formed by using print ink on one surface of the poly-
vinyl alcohol layer 4b. The thickness of the polyvinyl al-
cohol layer 4b is 3 through 5 um or less and actively
dissolves in the liquid 8a.

[0004] A steering wheel 2 of an automobile used as
the object in the present invention includes a steering
wheel rim (not referenced in FIG.2) having a ring shape
and formed of polypropylene, ABS (acrylotrile butadiene
styrene copolymer) resin, or rigid expanded urethane,
and a boss portion (not referenced in FIG.2) integrally
coupled to the steering wheel rim (including divisional
transfer printing portions a and b). The outside of the
boss portion is molded by soft urethane, or is coated
with leather according to types of products.

[0005] Inthe structure of the above steering wheel rim
2, a liquid pressure transfer printing process is per-
formed to an exposed surface of the steering wheel rim
corresponding to a portion other than a portion connect-
ed to the boss portion, that is, the divisional transfer
printing portions a and b. The surface of the boss portion
corresponds to a non-transfer portion 1.

[0006] Well-known technologies concerning a meth-
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od for transfer printing using the transfer print film 4 with
respect to the above steering wheel rim are disclosed
in Korean Patent Application Nos. 98-17424, 98-17425,
98-36990, 98-36991, and 99-3368 which were filed by
the present applicant.

[0007] First, Korean Patent Application No. 98-17424
discloses an invention to solve a problem such as ex-
tension and deformation of a print pattern or mismatch
in a print state occurring in the conventional liquid pres-
sure transfer print method in which the transfer print film
4 floats on liquid and a steering wheel rim is pressed
from above to transfer print. A selective transfer print is
possible with respect to part of a surface or the entire
surface b using a mask member 3 (refer to FIG.3) such
as a masking tape or rubber jig. Thus, with respect to
the steering wheel rim 2 such as a ball or a circular ring
to which a pattern is difficult to be transfer printed, high
match is maintained and simultaneously a plurality of
patterns or shapes can be realized on the object.
[0008] FIG.3 shows steps of liquid pressure transfer
printin order according to the invention disclosed in Ko-
rean Patent Application No. 98-17424, in which a mask-
ing tape and PVA solution are used as a mask member
3 and a protective film 14, respectively.

[0009] The transfer print film 4 floats on the liquid 8a.
To primarily perform transfer print on a divisional transfer
print portion b at the lower side, the mask member 3 is
attached to an upper divisional transfer print portion a
(in the first step). The steering wheel rim is lowered so
that a transfer print surface 5 is formed (in the second
step). Here, the pattern layer 4a reacts with a solvent
coated on the steering wheel rim and completely ad-
heres to the surface thereof. Since the polyvinyl alcohol
layer 4b remains as being dissolved, the remaining pol-
yvinyl alcohol layer is washed and removed, and then
dried. Next, PVA solution is coated on the dried transfer
surface 5 to form the protective film 14 (in the third step)
and the protective film 14 is dried. The mark member 3
covered on the upper divisional transfer print portion a
is removed (in the fourth step) so that a second transfer
print surface 5a that is clean and to which transfer print
is not performed is exposed. The second transfer print
5ais flipped to face downward and liquid pressure trans-
fer print is performed in the same manner as in the first
transfer print (in the fifth step). Here, the pattern layer
4a is partially transfer printed to the surface of the pro-
tective film 14 over a boundary 6 of the protective film
14. Since the protective film14 is soluble, the protective
film 14 is removed together with an overlapped transfer
print portion during the subsequent cleaning step. Thus,
a finished product having the transfer print surface 5 in
which the transfer-printed patterns are matched at the
boundary line 6, can be obtained (in the sixth step).
[0010] However, in the above liquid pressure transfer
print method, when an end portion of the boundary of
the mask member 3 makes an angle of 60° or less with
respect to the steering wheel rim, as shown in FIG. 4,
the first and second transfer print films 4 closely adhere



3 EP 1179 434 A1 4

to the surface of the steering wheel rim so that no air
bubble is interposed therebetween (refer to FIG. 5) dur-
ing the first and second transfer prints and the transfer-
printed patterns are matched and naturally connected
at the boundary. Thus, a highly precise work of cutting
the thin mask member 3 at an angle of 60° or less is
needed. Also, when the mask member 3 covering the
divisional transfer print portion a is removed in the state
in which the protective film 14 is coated on the first trans-
fer print surface 5 and dried, the boundary portion of the
protective film 14 partially overlapped on the surface of
the mask member 3 may be irregularly removed, thus
occurring mismatch of patterns.

[0011] Theinvention disclosed in another Korean Pat-
ent Application No. 99-3368 concerns faster and accu-
rate match of patterns by improving the difficulty in work-
ing the above-described invention in which precision is
required with respect to match of the print pattern at a
boundary portion of the mask member. This invention
suggests a technology to solve problems of maintaining
the inclined angle of the end portion of the mask portion
at 60° and accurately attaching the mask member after
continuous transfer prints to maintain a distance of
0.1-0.2 mm from the center line.

[0012] However, the above liquid pressure transfer
print methods, in which two times of cleaning steps and
the protective film of a PVA solution are used, generate
a large amount of waste water, which causes another
problem of contaminating environment.

[0013] Korean Patent Application Nos. 98-17425,
98-36990, and 98-36991 disclose a variety of inventions
enabling mass production by adopting the liquid pres-
sure transfer print method suggested by the invention
of Korean Patent Application No. 98-17424.

[0014] The above liquid pressure transfer print meth-
ods are formed of a sequence of steps using a mask
member only which is similar to the above-described
steps, but different in that a masking tape (mask mem-
ber) is used instead of using PVA solution as a protective
film of the first transfer print surface. Thus, since a mask
member that is not dissolved by solution is used in the
step of masking the first transfer print surface, accurate-
ly matching a boundary line with the mask member at-
tached to the second transfer print surface is needed.
To perform such work consumes much time and reduc-
es productivity.

SUMMARY OF THE INVENTION

[0015] To solve the above-described problems, itis an
object of the present invention to provide a liquid pres-
sure transfer printing method for a steering wheel rim of
an automobile in which a mask member used for accu-
rate match of a boundary line and transfer print portions
adjacent thereto is replaced by a polyvinyl alcohol layer
of a transfer print film used for transfer print in the step
of divisional transfer print when a predetermined pattern
layer is to be transfer printed b using a liquid pressure
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transfer print method using a transfer print film onto a
surface of a product having a very uneven 3-D shape,
so that a plurality of subsequent steps can be omitted,
thus remarkably improving productivity, one time clean-
ing step minimizes the amount of waste water generated
so that environment pollution can be reduced.

[0016] To achieve the above object, there is provided
a liquid pressure transfer print method for a steering
wheel rim of an automobile by which a predetermined
pattern is transfer printed on one side surface of the
steering wheel rim divided into two side surfaces in a
lengthwise direction by using a transfer film in which a
pattern layer is formed on a polyvinyl alcohol layer, the
method comprising the steps of lowering the steering
wheel rim within a predetermined time up to a boundary
line of a primary transfer print portion without attaching
an additional mask member to the other side surface of
the steering wheel rim opposite to the primary transfer
print portion after floating the transfer print film on liquid
(afirst transfer print step), half drying the polyvinyl alco-
hol layer coated on the primary transfer print portion of
the steering wheel rim in the first transfer print step, for
apredetermined time and at a predetermined rate (a half
drying step), when the polyvinyl alcohol layer at the out-
er side of a first transfer print surface in the half drying
step is dried in a gal state, flipping the steering wheel
rim and lowering the other side surface to be transfer
printed over the boundary line within a predetermined
time (a second transfer print step), and soaking the
steering wheel rim having the entire surface thereof
completely transfer printed in solution for a predeter-
mined time and cleaning the outside polyvinyl alcohol
layers of the first and second transfer print surfaces by
injecting the solution to the surface of the steering wheel
rim for a predetermined time (an entire surface cleaning
step)

[0017] Itis preferred in the present invention that the
steering wheel rim is dipped to be inclined at a prede-
termined dipping angle so that air bubbles are prevented
from entering between the pattern layer of the transfer
print film and the steering wheel rim during the first and
second transfer print steps and the steering wheel rim
is continuously dipped in a horizontal state, and that the
dipping angle of the steering wheel rim is maintained
between 1-5°.

[0018] Itis preferred in the present invention that the
time for transfer printin the first and second transfer print
steps is 7-14 seconds.

[0019] Itis preferred in the present invention that the
half drying step is performed by having the transfer sur-
face face downward, and that, in the half drying step,
the polyvinyl alcohol layer is naturally dried by being ex-
posed to the air at the normal temperature for 30-90 min-
utes.

[0020] It is preferred in the present invention that, in
the half drying step, the polyvinyl alcohol layer is forc-
edly dried by being heated at a temperature between
60-90°C in a closed space.
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[0021] Itis preferred in the present invention that, in
the half drying step, the drying rate of the polyvinyl al-
cohol layer is maintained between 60-70%.

[0022] Itis preferred in the present invention that, in
the entire surface cleaning step, the steering wheel rim
is dipped in the solution at a temperature of 30°C for
50-90 seconds and a solution injection apparatus injects
the solution for 10-12 minutes to completely removed
the polyvinyl alcohol layer remaining after a dipping
process.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The above object and advantages of the
present invention will become more apparent by de-
scribing in detail preferred embodiments thereof with
reference to the attached drawings in which:

FIG. 1 is a view showing a state of the transfer print
film used in a typical liquid pressure method floating
on liquid;

FIG. 2 is a perspective view showing a typical steer-
ing wheel for an automobile;

FIG. 3 is a view showing a sequence of steps in a
liquid pressure transfer print method according to
the conventional masking method

FIG. 4 is a view showing a combined portion of the
mask member in the earlier invention proposed by
the present inventor considering a degree of match
of a boundary line during divisional transfer print ac-
cording to the conventional technology;

FIG. 5 is a view showing a combined portion of the
conventional mask member comparing to the com-
bined portion of FIG.4;

FIGS. 6A through 6G are views sequentially show-
ing steps of a liquid pressure transfer print method
for a steering wheel rim of an automobile according
to the present invention;

FIG. 6A shows a step of the first transfer print in
which the steering wheel rim is lowered onto a sur-
face of a transfer print film at a predetermined dip-
ping angle;

FIG. 6B shows a step of the first transfer print in
which the steering wheel rim is gradually lowered
to be horizontal so that the first transfer print is com-
pleted;

FIG. 6C shows a step of the second transfer print
in which, after half drying the steering wheel rim, the
steering wheel rim is flipped and lowered onto a sur-
face of a transfer print film at a predetermined dip-
ping angle to transfer print part of the opposite side;
FIG. 6D shows a step of the second transfer print
in which the steering wheel rim is gradually lowered
to be horizontal so that the second transfer print is
completed;

FIG. 6E shows a step of the second transfer printin
which the steering wheel rim is lowered onto a sur-
face of a transfer print film at a predetermined dip-
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ping angle to transfer print the remaining part of the
flipped steering wheel rim;

FIG. 6F shows a step of the second transfer print in
which the steering wheel rim is gradually lowered
to be horizontal so that the second transfer print is
completed;

FIG. 6G shows a step of socking the steering wheel
rim having the surfaces to which transfer print has
been completely applied in water in a reservoir for
a predetermined time;

FIG. 6H shows a step of cleaning the polyvinyl al-
cohol layer covering the outer side of the transfer
print surface by injecting solution to the surface of
the soaked steering wheel rim for a predetermined
time;

FIG. 7 is a graph showing the relationship between
a temperature for heating and time taken during
forced drying at an appropriate drying rate by heat-
ing the polyvinyl alcohol layer of the first transfer
print surface inside a closed space; and

FIG. 8 is a graph showing the relationship between
the dipping angle and transfer print time during the
first or second transfer print.

DETAILED DESCRIPTION OF THE INVENTION

[0024] Referring to FIGS. 6A through 8 and FIGS. 1
and 2, in a liquid pressure transfer print method accord-
ing to the present invention, an object having an uneven
shape such as the steering wheel rim 2 is divided into
halves in the lengthwise direction of the object subject
to transfer printing in consideration of convenience in
work and a plurality of divisional transfer prints are per-
formed by flipping the steering wheel rim. Fundamen-
tally, the steering wheel rim is lowered onto the transfer
print film 4 floating on the liquid 8a of the reservoir 8 and
the pattern layer 4a is transfer printed by means of liquid
pressure. In particular, the present invention suggests
a liquid pressure transfer print method not using an ad-
ditional mask member at all.

[0025] Thatis, in the present invention, the surface of
the steering wheel rim is divided into up and down sides
and a plurality of liquid pressure transfer pressure proc-
esses are performed on the transfer print film 4 where
the pattern layer 4a is formed on the polyvinyl alcohol
layer 4b. In transfer printing a predetermined polyvinyl
alcohol layer 4a on the surface of the steering wheel rim,
the first transfer print step for performing transfer print
on one side surface of the steering wheel rim, a half-
drying step for drying the coated polyvinyl alcohol layer
4b into a gel state, the second transfer print step for per-
forming transfer print on the other side surface of the
steering wheel rim by flipping the steering wheel rim,
and an entire surface cleaning step for cleaning the pol-
yvinyl alcohol layer 4b coated on the entire surface of
the steering wheel rim, are sequentially performed.
[0026] In detail, in the first transfer print step, as
shown in FIGS. 6A and 6B, the steering wheel rim is
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stably lowered up to a boundary line of a primary transfer
print portion within a predetermined time while no addi-
tional mask member is attached to the side of the steer-
ing wheel rim in the lengthwise direction opposite to the
primary transfer print portion. In the first transfer print
step, the steering wheel rim must be accurately lowered
so that the pattern layer 4a is transfer printed to accu-
rately match the boundary line.

[0027] Here, the stable lowering of the steering wheel
rim means the continuous dipping of the steering wheel
rim in a horizontal state after the steering wheel rim
starts to dip to be inclined at a predetermined dipping
angle o, so that air bubbles do not enter between the
steering wheel rim and the pattern layer 4a of the trans-
fer print film 4 during a transfer print process. Preferably,
the dipping angle o of the steering wheel rim is main-
tained between 1-5°, in particular, 2-3°.

[0028] The above results from experiments and, as
shown in the graph of FIG.8, as the dipping angle o in-
creases within the above range of angles, air bubbles
can be easily exhausted so that the time for transfer print
including dipping proceeding time can be set to be short.
As the dipping angle o is so small as to be close to 0°,
since time for exhausting air bubbles is needed, the time
for transfer print is set to be rather long. The time for
transfer print in the transfer print step is set to be within
arange of 7 seconds when the dipping angle a.is 5° and
14 seconds when the dipping angle a is 1°.

[0029] Next, the step of half drying is performed, in
which the polyvinyl alcohol layer 4b coated on one side
of the steering wheel rim in the lengthwise direction of
the steering wheel rim in the first transfer print step is
dried for a predetermined time at a predetermined rate.
In the half drying step, the polyvinyl alcohol layer 4b is
naturally dried by being exposed for 30-90 minutes at
the normal temperature in the air, or is forcedly dried by
being heated at 60-90° within a closed spaced to reduce
the time for drying. During the half drying step, the dying
rate of the polyvinyl alcohol layer 4b is preferably be-
tween 60-70%. FIG. 7 shows the time of lapse according
to a heating temperature during the forced drying step
based on the results obtained from experiments. To
maintain the above drying rate, 3-13 minutes are need-
ed for the drying time within the above typical hearing
temperature range.

[0030] During the half drying step, the transfer print
surface 5 (refer to FIG. 3) where the polyvinyl alcohol
layer 4b is coated must face downward. If the drying is
performed while the transfer print surface 5 is main-
tained to face upward, PVA solution flows toward the
boundary portion to partially cover the second transfer
print surface 5a (refer to FIG. 3), which may cause mis-
match of patterns at the boundary portion during the
second transfer print.

[0031] In the second transfer print step, as shown in
FIGS. 6C through 6F, when the polyvinyl alcohol layer
4b of the transfer print surface 5 is dried into a gel state,
after flipping the steering wheel, the remaining portion
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to be transfer printed is stably lowered within a prede-
termined time over the boundary line. When the second
transfer print step is completed by a single step, since
the transfer print flm 4 may be deformed by being
pressed by an uneven shape of the non transfer print
portion 1, it is preferred to divide the second transfer
print surfaces into two areas and repeatedly perform the
same step on each of the divided areas. Of course, the
second transfer print step is performed in the same man-
ner as the first transfer print step, that is, the steering
wheelrimis lowered at a predetermined dipping angle c.
[0032] When a pattern is transfer printed on the entire
surface of the steering wheel rim, part of pattern layer
4a in the second transfer print step closely adheres to
the polyvinyl alcohol layer 4b previously coated at
around the boundary line and the polyvinyl alcohol layer
4b is coated thereon.

[0033] As the final step in the present invention, as
shown in FIGS. 6G through 6H, an entire surface clean-
ing step in which the steering wheel rim having complet-
ed transfer print to the entire surface thereof is soaked
in the liquid 8a for a predetermined time and the liquid
is injected to the surface of the steering wheel rim for a
predetermined time to clean the polyvinyl alcohol layer
4b is performed. The cleaning step intends to remove
the polyvinyl alcohol layer 4b coated on the surface of
the steering wheel rim. Since the polyvinyl alcohol layer
4b is soluble, even the polyvinyl alcohol layer 4b coated
in the first transfer print step on the inner side of the over-
lapped portion at the boundary line is dissolved together
with the polyvinyl alcohol layer 4b coated in the second
transfer print step on the outer side of the overlapped
portion. Thus, the patterns at the boundary line can be
completely matched.

[0034] The entire surface cleaning step is performed
at the liquid temperature of 30°C for 50-90 seconds. In
the entire surface cleaning step, an injection cleaning
step in which solution is injected by an additional solu-
tion injecting apparatus for 10-12 minutes is performed
so that the polyvinyl alcohol layer 4b remaining after the
soaking in the liquid 8a and cleaning are performed can
be completely removed.

[0035] In the present invention, a complicated mask
member attaching step is not necessary so that such a
step can be omitted, thus enabling automation of pro-
duction. Compared to the conventional steps needing a
total of 24 hours, the present invention only requires 4-5
hours for completing every steps so that actual process
time can be reduced by 1/5 or more.

[0036] Although the liquid pressure transfer print
method according to the present invention is described
with respect to a steering wheel rim, it can be applied to
any object having a curved 3 dimensional shape or a
concave groove which may cause extension of a pattern
during the liquid transfer printing process. For example,
a series of steps can be performed by the liquid transfer
printing method according to the present invention by
being clamped using a jig, with respect to a shift knob
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of a shift lever (a gear change lever) of an automatic or
manual type to operate a transmission. Thus, an object
subject to the present method is not limited to a steering
wheel rim.

[0037] As described above, in the liquid pressure
transfer print method according to the present invention,
in the step of performing divisional transfer print with re-
spect to the steering wheel rim, since a mask member
used for accurately matching the boundary line with the
adjacent transfer print portion can be replaced by the
polyvinyl alcohol layer of the transfer print film used for
transfer print, a plurality of the subsequent steps can be
omitted so that productivity can be remarkably improved
and accordingly, cost ad time for work can be reduced.
Also, since the cleaning step is performed only one time,
the amount of generation of waste water is minimized
so that environmental pollution is reduced. Also, auto-
mation in production is made easy, mass production is
facilitated.

Claims

1. Aliquid pressure transfer print method for a steering
wheel rim of an automobile by which a predeter-
mined pattern is transfer printed on one side surface
of the steering wheel rim divided into two side sur-
faces in a lengthwise direction by using a transfer
film in which a pattern layer is formed on a polyvinyl
alcohol layer, the method comprising the steps of:

lowering the steering wheel rim within a prede-
termined time up to a boundary line of a primary
transfer print portion without attaching an addi-
tional mask member to the other side surface
of the steering wheel rim opposite to the prima-
ry transfer print portion after floating the trans-
fer print film on liquid (a first transfer print step);
half drying the polyvinyl alcohol layer coated on
the primary transfer print portion of the steering
wheel rim in the first transfer print step, for a
predetermined time and at a predetermined
rate (a half drying step);

when the polyvinyl alcohol layer at the outer
side of a first transfer print surface in the half
drying step is dried in a gal state, flipping the
steering wheel rim and lowering the other side
surface to be transfer printed over the boundary
line within a predetermined time (a second
transfer print step); and

soaking the steering wheel rim having the entire
surface thereof completely transfer printed in
solution for a predetermined time and cleaning
the outside polyvinyl alcohol layers of the first
and second transfer print surfaces by injecting
the solution to the surface of the steering wheel
rim for a predetermined time (an entire surface
cleaning step).
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2,

The method as claimed in claim 1, wherein the
steering wheel rim is dipped to be inclined at a pre-
determined dipping angle so that air bubbles are
prevented from entering between the pattern layer
of the transfer print film and the steering wheel rim
during the first and second transfer print steps and
the steering wheel rim is continuously dipped in a
horizontal state.

The method as claimed in claim 2, wherein the dip-
ping angle of the steering wheel rim is maintained
between 1-5°.

The method as claimed in claim 1, wherein the time
for transfer print in the first and second transfer print
steps is 7-14 seconds.

The method as claimed in claim 1, wherein the half
drying step is performed by having the transfer sur-
face coated with the polyvinyl alcohol layer face
downward to prevent flow of the PVA solution
around the boundary portion toward part of the sec-
ond transfer print surface.

The method as claimed in claim 1, wherein, in the
half drying step, the polyvinyl alcohol layer is natu-
rally dried by being exposed to the air at the normal
temperature for 30-90 minutes.

The method as claimed in claim 1, wherein, in the
half drying step, the polyvinyl alcohol layer is forc-
edly dried by being heated at a temperature be-
tween 60-90°C in a closed space.

The method as claimed in claim 1, wherein, in the
half drying step, the drying rate of the polyvinyl al-
cohol layer is maintained between 60-70%.

The method as claimed in claim 1, wherein, in the
entire surface cleaning step, the steering wheel rim
is dipped in the solution at a temperature of 30°C
for 50-90 seconds and a solution injection appara-
tus injects the solution for 10-12 minutes to com-
pletely removed the polyvinyl alcohol layer remain-
ing after a dipping process.



EP 1179 434 A1

FIG. 1

25

7///////4ﬂffffflﬂf ”

{

ol 3
¥

A \

N

o ! \

A * ,

\

! _ __ N

_ \

\

N

N

\

/

X

J

\

N,

IA

Ny

/A

[ S O A S S ASSSSSAS

2

FIG.




EP 1179 434 A1

FIG. 3




EP 1179 434 A1

60° OR LESS




EP 1179 434 A1

- FIG. 6A




EP 1179 434 A1

1



EP 1179 434 A1

12



EP 1179 434 A1

S e VAR AR AR RARA R RO RN

4a

4a

FIG. 6H

13



EP 1179 434 A1

FIG. 7

TEMPERATURE
(" C)

a0 ¢

8O +

70 1

60 T

1 2 3 4 5 8 7 8 8 10 11 12 13
TIME(min)

FIG. 8

DIPPING
ANGLE

()
5

i
l

—t E et + e
5 6 7 8 8 10 11 12 13 14 16
TRANSPER PRINT TIME(sec)

14



D)

EP 1179 434 A1

European Patent
Otfice

EUROPEAN SEARCH REPORT

Application Number

EP 01 11 9139

DOCUMENTS CONSIDERED TO BE RELEVANT
Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
gory of relevant passages to claim APPLICATION (Int.CL7)
A,D | EP O 957 021 A (CHO, YOUN-S00} 1-9 B41M5/025
17 November 1999 (1999-11-17) B44C1/175
# claims 1,2,4,8; figure 4 * B62D1/06
* column 4, line 14 - column b, Tine 8 *
‘A DE 198 24 544 A (CUBIC COMPANY LIMITED) 1-9
10 December 1998 (1998-12-10)
% claims 1-6; figures 1A,1B,5A,5B *
# column 1, lTine 3 - line 7 *
# column &, Tine 11 - column 6, line 22 =*
A PATENT ABSTRACTS OF JAPAN 1-9
lvol. 010, no. 151 (M-483),
‘31 May 1986 (1986-05-31)
& JP 61 005981 A (MORUTEN:KK;OTHERS: 01),
11 January 1986 (1986-01-11)
* gbstract =
A GB 2 001 908 A (DAI NIPPON INSATSU 1-9
KABUSHIKI KAISHA)
14 February 1979 (1979-02-14) TECHNICAL FIELDS
« claims 1-3; figure 6 * SEARCHED (malm)
* page 1, Yine 79 -~ Tine 114 = B41M
* page 4, line 127 - page 5, line 9@ * B44C
S—— B 0 5 D
B62D
The present search report has been drawn up for all claims
Face of search [rate of completion of the search Exarmines
THE HAGUE 26 September 2001 Bacon, A
CATEGORY OF CITED DOCUMENTS T theory or principle underiying the invention
£ earier patent document, but published on, or
X o particulany retevant if taken alone atter the filing date
¥ o particularly refevant if combined with another £ document cited in the application
document of the: same category L : document cited for olher reasons
A technologicat background e e ) e e e
2 non-writlen disclosure & @ member of the same patent famity, comesponding
P intermediate document document

15




EP 1179 434 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 01 11 9139

This annex lists the patent family membersrelating to the patent documents cited in the above~mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

26-09-2001
Patent document Publication Patent family Publicaticn
cited in search report date member(s) date
EP 957021 A 17-11-1999 KR 275548 Bl 15~12-2000
BR 9901257 A 04-01-2000
CN 1235916 A 24-11-19499
EpP 0957021 A2 17-11~1999
JP 3117684 B2 18-12-2000
JP 11321663 A 24-~11-1999
PL 332524 A 22-11-1999
TW 415898 B 21-12-2000
us 6214154 Bl 10~-04-2001
DE 19824544 A 10-12-1998  JP 10329498 A 15-12-1998
DE 19824544 Al 10~-12-1998
TW 385282 B 21~-03-2000
us 6022438 A 08-02-2000
JF 61005981 A 11-01-1986  NONE
GB 2001908 A 14-02-1979  JP 1352074 C 11-12-1986
JP 54114313 A 06-09-1979
JP 61017661 B 08-05-1986
JP 1325757 C 16-07-1986
JP 54026105 A 27-02~1979
JP 60050596 B 09-11-1985
JP 1312899 C 28-04-1986
JP 54033111 A 10-03-1979
JP 60034477 B 08-08-1985
JP 1267146 C 10-06-1985
JF 54036811 A 17-03-1979
JP 59044234 B 27-10~-1984
us 4269650 A 26-05-1981
us 4229239 A 21-10-1980

bl
i For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

16




	bibliography
	description
	claims
	drawings
	search report

